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(54) Title: LATE ADDITION OF PUFA IN INFANT FORMULA PREPARATION PROCESS 
(57) Abstract 

The present invendon relates to a process for the preparation of a polyunsaturated fatty acid (PUFA)-containing food such as an 
infant formula, where a composition comprising a PUFA is added at a late stage of the infant formula preparation process. In th.s way, the 
PUFA's are minimally exposed to conditions during the process that induce degradation of the PUFA's. 



wo 97/35488 



PCT/EP97/01449 



LATE ADDITION OF PUFA IN 
INFANT FORMUIA PREPARATION PROCESS 

5 

Field of the invention 

The present invention relates to the field of nutrition, 
especially the field of infant nutrition. In particular, it 
10 relates to foods containing at least one polyunsaturated 
fatty acid (PUFA), such as an infant formula . 

Background of the invention 

15 Recently, the importance of the addition of 

polyunsaturated fatty acids {PUFA' s) to infant formulas has 
been acknowledged (see for instance US patent 4,670,285 and 
European Patent Publications EP-A-0231904 and .EP-A-0404058 ) . 

Infant formula is usually prepared by the following 
20 general process . 

1, Pasteurised milk (skimmed, evaporated or whole 
milk) is standardised by the addition of whey protein 
concentrate, minerals, water-soluble vitamins , trace elements 
and carbohydrates at high temperatures, for example 60°C, 
25 2. Vegetable oil, oil-soluble emulsifiers, oil-soluble 

vitamins and anti-oxidants are mixed at high temperatures, 
for example 60*^C. 

3, The oil mixture obtained from 2 (an oil phase) is 
added to the standardised milk obtained from -1 (a water 
30 phase) with sufficient agitation to allow mixing. 

4 . The mixture obtained in 3 is homogenised in two 
stages at high temperature and pressure, for example 60 °C at 
150 and 30 bar. 

5 . The emulsion obtained under 4 is cooled to a low 
35 temperature, for example 5*^0. 

6. If desired, water-soluble vitamins, minerals and 
trace elements are added to the cooled emulsion . 
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relates to foods containing at least one polyunsaturated 
fatty acid (PUFA), such as an infant formula. 

Background of t V^p invention 

15 Recently, the importance of the addition of 

polyunsaturated - fatty acids (PUFA' s) to infant formulas has 
been acknowledged (see for instance US patent 4,670,285 and 
European Patent Publications EP-A-0231904 and .EP-A-0404058 ) . 

infant formula is usually prepared by the following 

20 general process - 

1. Pasteurised milk (skimmed. evaporated or whole 
milk) is standardised by the addition of. whey protein 
concentrate, minerals, water-soluble vitamins, trace elements 
and carbohydrates at high temperatures, for example 60 -C. 

25 2 Vegetable oil, oil-soluble emulsifiers, oil-soluble 

vitamins axid anti-oxidants are mixed at high temperatures, 

for example eo^C. 

3. The oil mixture obtained from 2 (an oil phase) is 
added to the standardised milk obtained from 1 (a water 

30 phase) with sufficient agitation to allow mixing . 

4. The mixture obtained in 3 is homogenised in two 
stages at high temperature and pressure, for example 60«>C at 

150 and 30 bar. 

5. The emulsion obtained under 4 is cooled to a low 

3 5 temperature, for example S^C. 

6. If desired. water-soluble vitamins, minerals and 
trace elements are added to the cooled emulsion. 
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7a. Emulsion 6- is sterilised on-line at ultra high 
temperature (UHT) and/or in appropriate containers to obtain 
a formula in the form of a sterile liquid; or 

7b. Emulsion 6 is pasteurised and spray dried to give a 
spray dried powder which is filled into appropriate 
containers . 

8 . If desired , other dry ingredients , e.g. vitamins , 
minerals, trace elements, whey protein concentrate and 
carbohydrates can be added to the spray dried powder from 7b. 

Thus at several points in the infant formula preparation 
process high temperatures and pressures are used, for example 
during the following process steps ; 

- melting and blending fats in the oil phase (2) ; 

- dissolving oil soluble emuii sif iers in the oil phase 
15 before homogenisation (2) ; 

- pasteurisation before homogenisation (in 4) ; 

- homogenisation (4) ; 

- sterilisation (7a) ; 

- pasteurisation after homogenisation (7b); and/or 
20 - spray drying, if performed (7b). 

Typically, the PUFA's which are used for the 
supplementation of infant formula are in a triglyceride, 
phospholipid, fatty acid or fatty acid ester form and are. 
^ily liquids. The most convenient way to disperse PUFA- 

25 containing lipids homogeneously is by mixing them in with the 
oil phase before the homogenisation step. Thus, currently, 
the PUFA- containing • lipid is added to the oil phase, because 
the PUFAs are usually contained in lipids which themselves 
are oils. This is much easier than tirying to homogeneously 

30 disperse the PUFAs in the formula at a later stage, 
especially once the' emulsion in (3) has been formed. 

Description of the invention 

35 According to a first aspect of the present invention 

there is provided a process for the preparation of a 
foodstuff comprising a polyunsaturated fatty acid (PUFA) , the 
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process comprising : 

a) providing an oil phase and an aqueous phase ; 

b) mixing the oil and aqueous phases to obtain an 
emulsion; 

s c) optionally, drying the emulsion to obtain a .dried 

material ; and 

d) adding at least one PUFA (to the dried material) . 
. A second aspect of the present invention relates to a 
foodstuff prepared by the process of the first aspect, 
lo It will thus be seen that in the invention the PUFA is 

added at a relatively late stage in the preparation of the 
- foodstuff. The advantage of this is that the or each PUFA 
(there may be more than one) is minimally exposed to 
conditions which can cause degradJition. 

There are usually three main causes of degradation 
during a conventional . foodstuff preparation process that 
contains a PUFA. These are heating, drying and 

homogenisation. Heating can take place at a number of places 
during prior art preparative processes. This includes 

.0 heating of the oil phase, as well as heating during 
homogenisation and sterilisation, and of course 

pasteurisation- The process of the invention seeks to 
minimise the exposure of the PUFAs to these various steps in 
order to maximise the preservation of the PUFA, and therefore 
to minimise degradation. Thus, the invention at its broadest 
can be regarded as a process for producing a PUFA-containing 
foodstuff, where at least one PUFA is added . at a stage after 
one or more potentially PUFA- degrading stage (s) have 
occurred. The PUFA may therefore be added after one or more 
30 heating and/or drying stages. 

This is entirely contrary to conventional wisdom, where 
the PUFA has, until now, been added to the starting oil 
blend, because of course the PUFA itself is an oil (and 
therefore there is no phase separation problem) . It- can be 
3S particularly difficult to disperse the PUFA for ---^P^^' 
. after the emulsif ication in (b) , and so previously foodstuff 
manufacturers have tended to add the PUFA at the oil blend 
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Stage. 

In addition, for existing foodstuff manufacturers, if it. 
is decided to supplement the previously (non-PUFA containing) 
foodstuff with a PUFA, then this can easily be accomplished 
by adding the PUFA to the oil phase in (a) , The reaion for 
this is that one does then not need to significantly change 
the production plant, or significantly modify the process. 
Thus, since in recent times PUFAs have been found to be 
advantageous in, for example, infant formulas, the PUFAs have 
been added to the oil phase in existing processes. 

It is not until the present invention that it has been 
realised that adding the PUFA at such an early stage can have 
disadvantages, because the PUFA. becomes degraded. The 
invention may therefore provide a solution to the problem of 
preparing a PUFA- containing foodstuff where the PUFA is 
subjected to as few as possible degrading stages. 

The PUFA can thus be added ut, a later stage than in a 
prior art process for the prepr ration for the foodstuff. 
This can then minimise the PUFAu exposure to unfavourable 
conditions. Preferably, the PUFA is added after the drying 
step in (c) . This drying may comprise spray drying. 

The foodstuff is preferably one that is suitable for 
humans, such as babies and/or infants. It may therefore be 
an infant formula. Such a fori.nula will usually comprise 
milk. However, the foodstuff may be a milk or: milk 

substitute. The foodstuff can therefore be a powdered milk 
product. 

The foodstuff can be a solid, in which case it is 
preferably dried, and optimally in the form of a powder. 
Preferably, it is miscible or dispersible in an aqueous 
liquid, such- as water. Such foodstuffs may therefore produce 
a milk-like product on addition to water. 

The foodstuff can also be in a liquid form (e.g. in the 
case of an infant formula) , which is ready for use, or a 
concentrated liquid form which can be diluted before use with 
water. If the foodstuff is a liquid then the drying stage 
(c) can be omitted. 
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Alternatively. • the infant formula may be a powdered 
-product. in which case this can be added to water. (The 
resulting liquid composition is often then warmed, e.g. to 
350c, before administration) - In a solid form, foodstuff may 
; not only be an infant formula, but may be a milk powder 
suitable for addition to coffee, tea, chocolate or other such 
beverages . 

The PUFA can be added in a variety of forms. It may be 
added as. part or a component of a liquid or solid 
0 composition. If liquid, this may be a lipid compositxon 
and/or an oil. The oil may contain solely the PDFA or it may 
contain a number of other ingredients; If a solid 

composition is used, the PUFA may be encapsulated in capsules 
or it maybe in a powdered form, for example coated onto a 
L5 solid carrier. For these latter forms reference is made to 
the copending International patent application fxled on the 
same day as this case, in the name of Gist -brocades B.V., 
entitled . " PUFA coated solid carrier particles for 
foodstuff" - 

20 Suitable microencapsulation techniques are, for example, 

described in WO-A-94/01001 . 

The PUFA- containing composition, if a lipid, can be an 
oily liquid. Typically the PUFA can be in the form of a 
phospholipid, triglyceride, or a mixture . thereof . However, 
25 the PUFA can also be in the form of a fatty acid or fatty 
acid ester. 

If the composition containing the PUFA is a liquid, then 
preferably it is an oil. The oil may come from a variety of 
sources, including vegetable, animal and microbial sources. 
30 vegetables sources include blackcurrant oil. Animal sources 
include fish oil or egg yolk lipid. Microbial sources are, 
however, preferred. These include fungal sources, such as a 
fungus of the order Muaorales. For example, the fungus may 
belong to the genus Mortierella. such as of the species 
Mortiralla alpina. Such organisms can produce arachidonic 
acid (ARA) . 

Other microbial sources include algae. The algae may be 
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a dinoflagellate and/or belong to the genus CrypthGCodinium . 
In particular, the algae is Crypthecodinxum cohnii,^ 

Preferred PUFAs are a C18, C20 C22 a)-3 or a C18 , C20 or 
C22 (jj-G polyunsaturated fatty acid. Preferred are the C20 or 
5 the C22 o)-3 or C20 or C22 <o-6 polyunsaturated fatty acids. 
These include not only arachidonic acid (ARA) but also 
eicosapentaenoic acid (EPA) ^.nd docosahexaenoic acid (DHA) . 
Suitable methods for preparing these PUFAs are disclosed in 
the copending International application filed on the same day 

10 as the present application, also in the name of Gist -brocades 
B.V., and entitled "Preparation of microbial polyvmsaturated 
fatty acid (PUFA). containing oil from a pasteurised biomass". 

More than one PUFA can be added. In this case, two or 
mor PUFAs may be from a different source, and therefore one 

15 may add either the PUFAs separately (as separate 
compositions) or mix the two PUFAs (to give a single 
composition) before addition during the foodstuff preparation 
process. For example, fish oil contains DHA which may be 
mixed with one or more microbial oils containing another PUFA 

20 (e.g. ARA) . 

In the process of the invention it is preferred that the 
' starting oil phase does not contain any PUFAs. This is 
because they are suitably added later. The drying in (c) , 
which is optional, can be performed by any suitable technique 
25 known in the art, although spray drying is preferred,. 
Suitably in (d) the oil and aqueous phases are homogenised 
after initial mixing. The emulsion so far will usually be an 
oil in water emulsion. 

It is preferred that the source of the PUFA is a 
30 microbial oil and/or a fish oil. In this case, vegetable 
oils alone (i.e. not part of d mixture or blend) can be 
excluded such as maize, soy and/or corn oil. Preferably, the 
foodstuff will not contain a compound containing 2,2,4- 
trimethyl-2, 2-dihydroquinoline moiety. 
35 The aqueous phase can be thought of as a water- 

containing phase . It is thus possible for this aqueous phase 
to be an emulsion , for example a milk or milk product , such 
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as 



evaporated. skimmed or semi-skimmed milk. Thus, the 

£ _ .-^ = c!ii»-><jt-an<-«^ where the continuous 
aqueous phase can refer to a substance wnere 

(or bulk) phase is aqueous. 

Preferably the PUFA is added immediately after the 
5 drying in (c) . The drying in preferred embodiments results 
in a spray-dried powder. The PUFA can then be applied, or 
added, for example to give a coating of the PUFA onto the 
spray dried powder. In this case, the PUFA composition xs 
preferably a liquid, such as an oil. This oil may 

Lo additionally contain lecithin, for example at 0.2 to 0.3-.. 
The composition may therefore be a lecithin/PUFA mixture. 

If the PUFA containing composition is an oil, such as a 
vegetable oil, then it can be used not only to apply the 
PUFA, but also the lecithin. 
15 A suitable food stuff preparation process, in 

particular or an infant formula is outlined on page 10 . 

The point at which the PUFAs are added in prior art 
processes is shown: this is where the PUFA is added to the 
oil blend. Also shown is the preferred stage of addition of 
20 the or each PUFA according to the present invention, much 
later on in the infant formula (IF) preparation process. 

If the foodstuff is to be a liquid, then the PUFA can be 
simply added to the liquid that will form the final liquid 
foodstuff. However, if the foodstuff is to be a solid, for 
2S example a powder then preferably the PUFA is added to the 
powder Here the PUFA can be sprayed and/or mixed onto the 
powder. suitably the PUFA will remain liquid at room 
temperature, and therefore it can be absorbed on or coated on 
particles constituting the powder. Here the PUFA will 
suitably be in a liquid form (that is to say, the PUFA has 
preferably not solidified. Indeed, suitably the or each PUFA 
is a liquid at room temperature. Preferably, the PUFA will 
have a melting point that is from 5oC to -looc. In the 
powder form, the foodstuff preferably has a water content 
3S that is less than 5%. and preferably less than 1 or 2% (by 

weight) . . 

In another embodiment of the invention, the PUFA is 
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present in a "pre-mix" . This can be an infant formula 
constituent additionally containing . lactose and whey proteins 
and optionally vitamins and minerals. This can be added to 
the powder, that is to become the infant formula, after spray 
5 drying. 

Preferably in stage (b) after mixing the oil and aqueous 
phases the resulting mixture is subjected to homogenisation. 
Here, the mixture can be forced through a small nozzle or 
hole at high pressure, and suitably at high shear forces. 
10 This can be accomplished using any well known technique in 
the art . 

As previously discussed, the preferred method of drying 
the emulsion, if the foodstuff is to be solid (such as a 
powder) is by spray drying. Here the emulsion can be reduced 

15 to a water content of from 2 to 5% . Spray drying techniques 
are well known in the art : usually one provides a tower at 
the top of which is a spinning disk or nozzle onto which or 
through which the emulsion is passed . " This yields (often 
fine) drcbplets in the form of a mist or aerosol. The 

20 resulting particles are dried at a temperature of from 70 or 
80°C to 140°C. 

The resulting particles can have an average diameter of 
from 5 to 10 00 pun, such as from 50 to 2 50 /xm. Generally 
speaking it consists of a matrix of the components that were 
25 in the aqueous phase, the inside of which are the oil 
particles that were previously present in the oil in water 
emulsion. 

The resulting particles can be further dried, for 
example on a f luidised bed . Here , particles may be subj ected 

3 0 to hot air, and may be moved - either on a conveyer belt or on 
a vibrating surface . Suitably there is a temperature 

gradient, such as from 80 to 20°C, The particles can be 
dried at from 3 to 10 such as from 4 to 6 minutes. 
Preferably, they will have a water content of from 0.5 to 6 

35 such as from 1 to 3% by weight. 

In a pre-mix some of the spray dried particles can be 
added to a "pre-mix" of the various components that can be 
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added to infant formula. 

The PUFA can then be added. This may be as a liquid or 
solid (e.g. lipid composition). The PUFA can be added 
directly after spray drying, during spray drying (if the 
5 temperature is lowered) or later at the same time as one or 
more other ingredients such as vitamins, minerals, trace 
elements, whey protein concentrate and/or carbohydrates) are 
added . 

For example, the PUFA may be added when the powder is 
10 present (e.g. being dried) on a fluidised bed. 
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in the prior art- the PUFAs are added to the oil blend 
which is then mixed and heated with other ingredients- This 
is then homogenised to form an emulsion. The emulsion xs 
then cooled. The various processes then diverge depending on 
the type of infant formula (IF) product to be produced. - 

Also shown is when the PUFA is (preferably) added 
according to the process of the invention. Processes A and B 
both produce liquid IF products, the latter being a 
concentrate, suitable for dilution. In both pathways the ■ 
PUFA is added after homogenisation, but before sterilisation. 
A PUFA is usually added before the infant formula- is added 
(or filled) into a vessel in preparation for sterilisation. 

Taking process C this produces a solid (e.g. powder) IF 
product, the PUFA is preferably added after the drying stage 
(referred to as (c) stage, previously) ; again this maybe 
before the material is added to, or filled, into a vessel. 
There is no sterilising stage here, since that can be 
performed after addition of the powdered product to water . 

Thus, in a preferred process, the invention in the first 

20 aspect comprises: 

a) providing an aqueous phase, or a water-containing 
phase, to which is optionally added other ingredients such as 
water, whey proteins (usually solids: a by-product of cheese- 
making) , lactose, and/or maltodextrin. All these ingredients 
can be mixed and/or heated- This phase may in fact be an. 
emulsion, and is preferably derived from milk; 

b) providing an oil phase- This phase may contain . 
vitamins and/or emulsifiers. Once added, the oil phase can 
be mixed and/or heated ; 

30 c) mixing the oil and aqueous phases , to form an 

emulsion: preferably, this is then homogenised; 

d) optionally, cooling the (e.g. homogenised) 
emulsion, which may then be stored; 

e) optionally, adding further ingredients such as 
35 vitamins, minerals and/or pH adjusters; 

f) optionally concentrating the resulting material; 
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g) if the foodstuff is to be liquid, optionally pre- 
heating and/or subjecting to ultra-high temperature (UHT) 
treatment ; 

h) optionally homogenising if the foodstuff is to be a 
5 liquid, but if the foodstuff is to be a solid, such as aT 

powder, performing drying (such as spray drying) ; 

i) adding one or more PUFA(s) and optionally 
ingredients such as vitamins and/or mineral s; 

j) filling a container with the material obtained; and 
10 k) if the material is a liquid, subjecting it to 

sterilisation. 

In a particularly preferred process of the present 
invention, the foodstuff is prepared as follows: 

a) Standardising milk (either pasteurised, skimmed, 
15 semi -skimmed or half -fat milk) by addition of whey protein 

concentrate, minerals, water-soluble vitamins, trace elements 
and/or carbohydrates. This standardisation is achieved by 
mixing and/or heating, for example at 50 to 70oC; 

b) Preparing an oil phase, containing an oil (e.g. 

20 vegetable) oil, oil-soluble emulsifiers, oil-soluble vitamins 
and/or antioxidants. These ingredients can be mixed and then 
preferably heated (to improve mixing) , for example at 50 to 
70OC; 

c) Mixing the oil phase with the aqueous phase, and 
25 optionally heating, . so as to form an emulsion; 

d) Homogenising the emulsion. This can be performed 
at an elevated temperature and/or pressure. It may also be 
performed in one or more steps, such as in two stages. If 
heating is performed, then this is from preferably at from 50 

30 to 70oc. If elevated pressures are used, then for example in 
a first stage this is at from 120 to 180 such as from 140 to 
160 bar (Atm) . In a second stage, the pressure can be at 
from 15 to 45, such as from 25 to 35 bar (Atm) : 

e) Cooling the homogenised emulsion. This may be to a 
35 temperature of from 3 to 7oc, such as from 4 to 6oC; 

f) Adding to the cooled emulsion other ingredients 
such as water soluble vitamins, minerals and/or trace 
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elements; 

go.) Sterilising the emulsion of (f ) , such as at ultra 
high temperatures (e.g. at least 100»C. such as from 110 to 
140°C) if the foodstuff is to be a liquid so that it is ^ 

5 sterile; or 

g2) Pasteurising the emulsion of (f) and drying it 
(such as by spray drying) in order to give a dried material, 
such as a spray dried powder (sterilisation here may not be. 
necessary since the water content can be so low that 
10 microorganisms will not be able to grow) ; 

h) Adding the or each PUFA, and optionally adding 
other (usually dry) ingredients, for example vitamins, 
minerals, trace elements, whey protein concentrate, and/or 
carbohydrates . 

15 AS will have been apparent, a number of other various 

ingredients can be added to the foodstuff- These include 
sugars., proteins, vitamins, etnulsif iers, minerals and/or pH 
adjusters. In the final foodstuff, the proteins are 
preferably present at from 0 to 35% by weight, the vitamins 
20 can be present at from 0 to 2% by weight, emulsifiers can be 
present at from 0 to 2% by weight as well, and mirierals can 
be present at from 0 to 3% by weight . 

suitable minerals include calcium lactate, calcium 
chloride, zinc sulphate and/or copper sulphate. Preferred 
25 carbohydrates can include meltodextrin and/or lactose 
monohydrate . 

Vitamins can include water soluble or oil soluble 
■ vitamins- Water soluble vitamins can include vitamin B, 

(thiamine hydrochloride) , vitamin B, (riboflavin) vitamin B, 
30 (pyridoxins hydrochloride) , vitamin B,, (cyanocobalamm) , 
folic acid, niacinamide, calcium-D-pantothante , biotm. 
sodium ascorbate, carnitine (HCl) and/or taurine. Oil 
soluble vitamins can include vitamin A (acetate) , vitamin D 
(calciferol) , vitamin E (tocopherol acetate) , vitamin K, 

35 (phytomenadione) - 

There are four embodiments of the process of the 
invention which are exemplified. These are the preferred 



wo 97/35488 



PCT/EP97/01449 



- 14 - 

means of adding the PUFA during the preparation process. 

The fix St is that the PUFA is added as a liquid {such as 
a homogeneous lipid) to the dried material, directly after 
spray drying, preferably while the dried material is on a 
5 fluidised bed. 

In a second, the PUFA is again added as a liquid, . but 
this time as an oil in water emulsion. Again, the PUFA can 
be added directly after spray drying, preferably while the 
dried material is on a fluidised bed. 

10 Thirdly, the PUFA can be added as a powder: here the 

PUFA may be absorbed and/or coated onto solid carriers, such 
as solid carrier, particles. Again, the PUFA can be added 
after the spray drying process, preferably by means of mincing 
with the dried material, such as in a conventional mixer. 

15 Fourthly, the PUFA can be added as a solid, again as a 

powder, but here the PUFA is microencapsulated. Again, the 
PUFA is preferably added after the spray drying process, and 
may be mixed with the dried material in a conventional mixer. 
The invention will now be described by way of example 

20 only, with reference to the following examples. These are 

provided by means of illustration and are not to be construed 
as being limiting on the invention,- 

EXAMPLES 1 TO 4 

2 5 Four different infant formula preparation processes were 

performed. These different methods correspond to the four 
embodiments described earlier. The type of PUFA composition 
employed, and how it is produced, are described in Table 1. 
The mode of addition of the PUFA containing composition, and 

3 0 at what stage in the process it was added, is described in 

Table 2. 

A sensory analysis of the foodstuffs prepared according 
to the Examples was performed, in particular for taste and 
smell (olefactory analysis) . All the infant formulas made' 
3 5 had a good taste and had a neutral smell. These were 

compared with a prior art process where the PUFA was added to 
the starting oil blend. The final infant formula from that 
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process gave a bad odour (smelling of fish) . 
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CLAIMS 

1 . A process for preparing a foodstuff comprising 
a polyunsaturated fatty acid (PUFA) , the process comprising: 
(a) providing an oil phase and an aqueous phase 
5 (b) mixing the oil and aqueous phases to obtain an 

emulsion ; 

(c) optionally, drying the emulsion to obtain a 
dried material; and 

(d) adding at least one PUFA. 

10 2 . A process according to claim 1 wherein the PUFA 

is added while comprised in a lipid composition. 

3. A process according to claim 2 wherein the 
lipid composition is liquid. 

4. A process according to claim 3 wherein the 
15 lipid containing composition is a homogenous liquid or an 

emulsion. 

5. A process according to claim 2 wherein the 
.lipid composition is a solid. 

6. A process according to claim 5 wherein the 
20 lipid containing composition is a powder. 

7. A process according to any preceding claim 
wherein the emulsion from (b) is homogenised. 

8 . A process according to any preceding claim 
wherein the foodstuff is an infant formula. 
25 9- A process according to any preceding claim 

wherein the foodstuff is a liquid or a solid powder. 

10 . A process according to any preceding claim 
wherein the PUFA is a C18, C20 or C22 cj-3 or a)-6 PUFA. 

11 . A process according to any preceding claim 
3 0 wherein the PUFA is arachidonic acid (ARA) or docosahexaenioc 
acid (DHA) . 

12 . A process according to any preceding claim 
wherein the PUFA is from a microbial oil and/or a fish oil. 

13 . A process according to any preceding claim 
3 5 wherein the aqueous phase is an emulsion wherein the 

continuous (or bulk) phase is aqueous. 
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A_process according to any preceding claim 

providing an aqueous phase comprising whey 
protein and which comprises, or is derived 
from, milk; 

providing an oil phase comprising one or more 
vitamins and/or emulsifiers; 

mixing the oil and aqueous phases to form an 
emulsion, and homogenising the emulsion; 
cooling the homogenised emulsion; 
optionally adding one or more vitamins, 
minerals and/or pH adjusters; 
optionally concentrating the resulting 
material ; 

if the foodstuff is to be a liquid, subjecting 
the liquid to UHT treatment ; 

if the foodstuff is to be a solid, drying the 
emulsion to form a powder; 

adding one or more PUFAs and optionally one or 
more vitamins and/or minerals. 
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